Forms and tables for a detailed home brewing log book
Kai Troester

This log book has been designed for the avid horeerdr who wants to keep very detailed notes of the
recipe, brewing process and taste progressioneobé&er. It provides a number of fields, many ofakhi
may not be needed for a particular brew, but dgvedl for consistent record keeping and quick conspari
between batches.

Here are a few notes regarding the use of thesgsshe

Recipe
Batch number/ batch name: note the number and name of the batch on theftepesy page.

Water treatment: this has been primarily designed for brewers whitdltheir own water, but can also
be used when a mineral analysis of the brewingmwatavailable. There are fields for 2 water sosre
cover blending of waters. Add the amount of stiakel sparge water to be used and the amount sf salt
that will be added. Use only one line if strike aphrge water will be treated the same or you duave

to split them for water treatment (e.g. large erfowgssel). A computer program should be used to
calculate the resulting mineral levels which arentmoted on the right hand side. A nomograph is
available to determine the residual alkalinity bé torewing water. The german hardness scale is give
since the residual alkalinity is easily expressethis scale. Check Palmer on how to use the noapbgr
(http://www.howtobrew.com/section3/chapter15-3.html

Grigt:List the amount, grist percentage, type and maltdtéhe grains used. If malt extract or sugars are
used they could also be listed here or in the lspps#s section. The rightmost column can be used tc
record the gap width that the mill was set to. Thes an effect on the efficiency and lauter speetl a
might be of interest later.

Hops/spices: list items added during the boil here and chéekiBU formula that was used.

Miscellaneous: room for other recipe related notes

Yeast: list strain of yeast, propagation and pitch amdware

Brew day
mash: Note the planned mash schedule here, especiallsttike water temp and desired rest
temperature. The right hand side provides fielddltm the actual measured rest temperaturesmhdin
case pH was measured).

Mash diagram: use this diagram to plot the mash schedule ifredsi

Lauter: This has been designed for batch sparging angdetsecord the lauter wort clarity and pH
levels of the run-offs
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Boil: Record boil parameters here. Important are preamoi post-boil volume. When calculating boil-
off, note that there is a volume difference of abt between boiling hot and room temperature wbrt.
the final gravity is corrected with water additipitscan be noted as well.

Time-comment: Use this section to record the brew day progressespecially mash and lauter. Start

the time with dough-in and record steps like indnsi, decoctions, rest temperature reached, acdlor
additions, lauter start/end, length of oxygenation,

Fer mentation
Use this diagram to record the fermentation pragoes Pitch temperature should be noted as wdhas
temperature progression of the beer. If the gragityneasured you can add this as well. The recbrd o
fermentation temperature will be helpful in finditige source of fermentation off-flavors and thevgya
readings are good for judging the yeast performance
The left hand space provides room for short natskéd to keg, started tasting good, added kraeusgn

If a fast ferment test is performed and the linfiiattenuation is known, it can be recorded in tppar left
corner.

Notes

Use this page to record more detailed notes abbmutbeer progression as well as tasting notes and
suggestions for future improvements.

Tables

Keep these tables in the back of the note bookesprovide a quick way of determining attenuatoil
alcohol content.
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batch number batch name brew date
water treatment result
water source 1 % water source 2 % ca> Mg>" HCOs5 (rest)
mg/l mg/| mg/l
strike water CaSO0, 2H,0 NacCl MgSO,; 7H,0O CacCl, 2H,0 NaHCO4 CaCO; Na* S0.* RA
| o] g g g g mall mgll dH
sparge water CaS0O, 2H,0 NaCl MgSO, 7H,O CaCl, 2H,O NaHCO; CaCOs; Cr HCO3
I g g g g g9 mag/l mg/l
. ~ =100 _5p 0 100 450 200 550 300
mofresidual Akalinity HCO= 1 |y y g o gt Loy |
1T 1T T 1 | 1T 1T 1T 1T 1T T T°1 1T T 1
Restalkalitaet dH (RA) -5 0 5 10
CH + 0.5MH
RA=KH -— 7
3.5
0 50 100 150 200250 300 350 400
0 e Pty b 1 dH (KH) = 21,7 mg/l HCO5
mg/l Mg 50 0 10
dH (Mg) 1 dH (MH) = 4.33 mg/l Mg
0 10
10
I T T T N N R
20
o Ca? 50 190 150 0
L1111 1111 L1111 1 1 | | [ =
arca [TTTTTT I T T[T T T I TT T T[T T T Tl 1dH (CH) = 7.14 mg/l Ca
0 10 20 30
grist miscellaneous
amount % type maltster mill gap
kg mm
amount % type maltster mill gap
kg mm
amount % type maltster mill gap
kg mm
amount % type maltster mill gap
kg mm
amount % type maltster mill gap
kg
mm
amount % type maltster mill gap
kg mm
total
kg
hops/spices
amount a.-acid IBU boil time type
]
amount a.-acid IBU boil time type
9
amount a.-acid IBU boil time type
9
amount a.-acid IBU boil time type
9
amount a.-acid IBU boil time type
]
amount a.-acid IBU boil time type
9
total IBU IBU formula:
[J Tinseth [] Rager []Garetz [] Other
yeast
type propagation pitch amount
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batch number batch name
mash
targeted actual
rest name amount D infusion temperature rise ime rest temp rest time water/grist rest temp pH
decoction ° . ° . °
| |7 drectneat C min C min I’kg C
rest name amount infusion temperature rise ime rest temp rest time water/grist rest temp pH
decoction
I D direct heat OC min| oC min| I/kg °C
rest name amount D infusion temperature rise time rest temp rest time water/grist rest temp pH
D decoction
I [ directheat °C minl °C minl I/kg °C
rest name amount D infusion temperature rise time resttemp rest time water/grist rest temp pH
D decoction ° ° °
I D direct heat C min| C min| I/kg C
restname amount D infusion temperature rise time rest temp rest time water/grist rest temp pH
D decoction
I [ directheat OC min| OC min| I/kg OC
T 0 hr- J 1hr- Ui 2 hr Ui 3 hr 1
10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 0Q
212100
°F/°C
194/90
176/80
158/70
140/60
122/50
104/40
86/30
68/20
50/10
10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 00 10 20 30 40 50 0
- 0 hr [ 1 hr i 2hr T 3 hr -
lauter boil
lauter wort clarity pre boil volume (hot) pre boil extract boil time pre boil pH
cloudy clear brilliant .
n] n] O | °p min
run-off pH run-off pH cast-out volume water added evaporation evaporation rate cast-out pH
(1. sparge) (2. sparge) hot cold
0”0 | | | %h
time comment time comment
cast-out volume startinmg extract brew house efficiency
brew house result | °p %

(license details at http://creativecommons.orgigas/by-nc/3.0/)

© some rights reserved 2007-204i9TkKoester



batch number batch name
pitch temperature pitch pH N _ _ _
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batch number batch name
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date comment
age
date
aroma appearance taste
age
bitter  none | | | | | | strong
sweet none | | | | | | stron
hops none | | | | | | strong :
mouthfeel  none | | | | | | strong
malt none | | | | | | strong carity none | | | | | | strong .
carbonation none | | | | | | strong
other  none | | | | | | strong head none | | | | | | strong
flavor ___ /20 mouthfeel __ /5
aroma __ /12 appearance ___ /3 | overall /10 total /50

suggested improvements
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Apparent attenuation

original extract (%)

original extract (%)
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10.0] 10.5] 11.0] 11.5] 12.0] 125] 13.0] 135] 14.0] 14.5] 15.0] 15.5] 16.0] 16.5] 17.0] 17.5] 18.0] 18.5] 19.0] 19.5] 20.0

1.00] 90.0 | 90.5 | 90.9 | 91.3 | 91.7 | 92.0 | 92.3 | 92.6 | 92.9 | 93.1 | 93.3 | 93.5 | 93.8 | 93.9 | 94.1 | 94.3 | 94.4 | 94.6 | 94.7 | 94.9 | 95.0 1.00

1.10] 89.0 [ 89.5 | 90.0 | 90.4 | 90.8 | 91.2 | 915 91.9] 92.1| 92.4 | 92.7 | 92.0 | 93.1 | 93.3 | 93.5 | 93.7 | 93.9 | 94.1 | 94.2 | 94.4 | 94.5 1.10

1.20] 88.0 | 88.6 | 89.1 | 89.6 | 90.0 | 90.4 [ 90.8 | 91.1 | 91.4 | 91.7 | 92.0 | 92.3 | 92.5| 92.7 | 92.9 | 93.1 | 93.3 | 93.5 | 93.7 | 93.8 | 94.0 1.20

1.30] 87.0 [ 87.6 | 88.2 | 88.7 | 89.2 | 89.6 | 90.0 | 90.4 | 90.7 | 9.0 | 91.3 | 91.6 | 91.9 | 92.1 | 92.4 | 92.6 | 92.8 | 93.0 | 93.2 | 93.3| 93.5 1.30

1.40] 86.0 | 86.7 | 87.3 | 87.8 | 88.3 | 88.8 | 89.2 | 89.6 | 90.0 | 90.3 | 90.7 | 91.0 | 91.3 | 91.5 | 91.8 | 92.0 | 92.2 | 92.4 | 92.6 | 92.8 | 93.0 1.40

1.50] 85.0 | 85.7 | 86.4 | 87.0 | 87.5 | 88.0 | 88.5 | 88.9 | 89.3 | 89.7 | 90.0 | 90.3 | 90.6 | 90.9 | 91.2 | 91.4 | 91.7 | 91.9 | 92.1 | 92.3 | 92.5 1.50

1.60] 84.0 | 84.8 | 855 | 86.1 | 86.7 | 87.2 | 87.7 | 88.1 | 88.6 | 89.0 | 89.3 | 89.7 | 90.0 | 90.3 | 90.6 | 90.9 | 91.1 | 91.4 | 91.6 | 91.8 | 92.0 1.60

1.70] 83.0 | 83.8 | 84.5 | 85.2 | 85.8 | 86.4 | 86.9 | 87.4 | 87.9 | 88.3 | 88.7 | 89.0 | 89.4 | 89.7 | 90.0 | 90.3 | 90.6 | 90.8 | 9.1 | 91.3 | 91.5 1.70

1.80] 82.0 | 82.9 | 83.6 | 84.3 | 85.0 | 85.6 | 86.2 | 86.7 | 87.1| 87.6 | 8.0 | 88.4 | 88.8 | 89.1 | 89.4 | 89.7 | 90.0 | 90.3 | 90.5 | 90.8 | 91.0 1.80

1.90] 81.0 | 81.9 | 82.7 | 83.5| 84.2 | 84.8 | 85.4 | 85.9 | 86.4 | 86.0 | 87.3 | 87.7 | 88.1 | 88.5 | 88.8 | 89.1 | 89.4 | 89.7 | 90.0 | 90.3 | 90.5 1.90

2.00] 80.0 | 8L.0 | 81.8 | 82.6 | 83.3 | 84.0 | 84.6 | 85.2 | 85.7 | 86.2 | 86.7 | 87.1 | 87.5] 87.9 | 88.2 | 88.6 | 88.9 | 89.2 | 89.5 | 89.7 | 90.0 2.00

2.10] 79.0 | 80.0 | 80.9 | 81.7 | 82.5 | 83.2 | 83.8 | 84.4 | 85.0 | 85,5 | 86.0 | 86.5 | 86.9 | 87.3 | 87.6 | 88.0 | 88.3 | 88.6 | 88.9 | 89.2 | 89.5 2.10

2.20] 78.0 | 79.0 | 80.0 | 80.9 | 81.7 | 82.4 | 83.1 | 83.7 | 84.3 | 84.8 | 85.3 | 85.8 | 86.3 | 86.7 | 87.1 | 87.4 | 87.8 | 88.1 | 88.4 | 88.7 | 89.0 2.20

2.30] 77.0 | 78.1| 79.1 | 80.0 | 80.8 | 81.6 | 82.3 | 83.0 | 83.6 | 84.1 | 84.7 | 85.2 | 85.6 | 86.1 | 86.5 | 86.9 | 87.2 | 87.6 | 87.9| 88.2 | 88.5 2.30

2.40] 76.0 | 77.1| 78.2 | 79.1 | 80.0 | 80.8 | 815 | 82.2 | 82.9 | 83.4 | 84.0 | 845 85.0 | 855 | 85.9 | 86.3 | 86.7 | 87.0 | 87.4 | 87.7 | 88.0 2.40

2.50] 75.0 | 76.2 | 77.3 | 78.3 | 79.2 | 80.0 | 80.8 | 815 | 82.1 | 82.8 | 83.3 | 83.0 | 84.4 | 84.8 | 85.3 | 85.7 | 86.1 | 86,5 | 86.8 | 87.2 | 87.5 2.50

2.60] 74.0 | 75.2 | 76.4 | 77.4 | 78.3 | 79.2 | 80.0 | 80.7 | 81.4 | 82.1 | 82.7 | 83.2 | 83.8 | 84.2 | 84.7 | 85.1 | 85.6 | 85.0 | 86.3 | 86.7 | 87.0 2.60

2.70] 73.0 | 74.3 | 755 | 76.5 | 77.5] 78.4 | 79.2 | 80.0 | 80.7 | 81.4 | 82.0 | 82.6 | 83.1 | 83.6 | 84.1 | 84.6 | 85.0 | 85.4 | 85.8 | 86.2 | 86.5 2.70

2.80] 72.0 | 73.3 | 745 | 75.7 | 76.7| 77.6 | 78.5 | 79.3 | 80.0 | 80.7 | 81.3 | 81.9 | 82.5 | 83.0 | 83.5 | 84.0 | 84.4 | 84.9 | 85.3 | 85.6 | 86.0 2.80

2.00] 71.0 | 72.4 | 73.6 | 74.8 | 75.8 | 76.8 | 77.7 | 785 | 79.3 | 80.0 | 80.7 | 81.3 | 81.9 | 82.4 | 82.9 | 83.4 | 83.9 | 84.3 | 84.7 | 85.1 | 85.5 2.90

3.00] 70.0 | 7.4 | 72.7 | 73.9| 75.0 | 76.0 | 76.9 | 77.8 | 78.6 | 79.3 | 80.0 | 80.6 | 81.3 | 81.8 | 82.4 | 82.9 | 83.3 | 83.8 | 84.2 | 84.6 | 85.0 3.00

3.10] 69.0 [ 70.5 | 71.8 | 73.0 | 74.2| 75.2 | 76.2 | 77.0 | 77.9 | 78.6 | 79.3 | 80.0 | 80.6 | 81.2 | 81.8 | 82.3 | 82.8 | 83.2 | 83.7 | 84.1| 84.5 3.10

3.20] 68.0 | 69.5 | 70.9 | 72.2 | 73.3 | 74.4 | 75.4 | 76.3 | 77.1 | 77.9 | 78.7 | 79.4 | 80.0 | 80.6 | 81.2 | 81.7 | 82.2 | 82.7 | 83.2 | 83.6 | 84.0 3.20

3.30] 67.0 | 68.6 | 70.0 | 71.3 | 72.5| 73.6 | 74.6 | 75.6 | 76.4 | 77.2 | 78.0 | 78.7 | 79.4 | 80.0 | 80.6 | 81.1 | 81.7 | 82.2 | 82.6 | 83.1| 83.5 3.30

3.40] 66.0 | 67.6 | 69.1 | 70.4 | 71.7| 72.8 | 73.8 | 74.8 | 75.7 | 76.6 | 77.3| 78.1| 78.8 | 79.4 | 80.0 | 80.6 | 81.1 | 81.6 | 82.1 | 82.6 | 83.0 3.40

3.50] 65.0 | 66.7 | 68.2 | 69.6 | 70.8 | 72.0 | 73.1 | 74.1 | 75.0 | 75.9 | 76.7 | 77.4| 78.1| 78.8 | 79.4 | 80.0 | 80.6 | 8L.L | 816 | 82.1 | 82.5 3.50

3.60] 64.0 | 65.7 | 67.3 | 68.7 | 70.0 | 71.2 | 72.3 | 73.3 | 74.3 | 75.2 | 76.0 | 76.8 | 77.5] 78.2| 78.8 | 79.4 | 80.0 | 80.5 | 81.1 | 815 | 82.0 3.60

3.70] 63.0 | 64.8 | 66.4 | 67.8 | 69.2 | 70.4 | 71.5 | 72.6 | 73.6 | 745 | 75.3 | 76.L| 76.9| 77.6 | 78.2 | 78.9 | 79.4 | 80.0 | 805 | 8L.0 | 81.5 3.70

3.80] 62.0 | 63.8 | 655 | 67.0 | 68.3 | 69.6 | 70.8 | 71.0 | 72.0 | 73.8 | 74.7 | 755 | 76.3 | 77.0 | 77.6 | 78.3 | 78.9 | 79.5 | 80.0 | 80.5 | 81.0 3.80

3.90] 61.0 | 62.9 | 64.5| 66.1 | 67.5] 68.8 | 70.0 | 71.1 | 72.1 | 73.1 | 74.0 | 74.8 | 75.6 | 76.4 | 77.1 | 77.7 | 78.3 | 78.9 | 79.5 | 80.0 | 80.5 3.90

2.00] 60.0 | 61.9 | 63.6 | 65.2 | 66.7 | 68.0 | 69.2 | 70.4 | 71.4 | 72.4 | 73.3 | 74.2 | 75.0 | 758 | 76,5 | 77.1 | 77.8 | 78.4 | 78.9 | 79.5 | 80.0 2.00
S [ 425|575 505 61.4]63.0]64.6]66.0]67.3] 685|696 707 717]726]734] 742750 757|764 77.0|77.6]| 782|788 4.5
S [450[ 550 57.1] 591 609 | 625 64.0 | 654 | 66.7 | 67.9 | 69.0 | 70.0 | 71.0 | 71.9 | 72.7 | 735 74.3| 75.0| 75.7 | 76.3 | 76.9 | 7755 4500 <
G [4.75| 525|548 568 58.7] 604|620 635 648|661 | 672|683 694703 712| 721 729|736 743 750|756 763 475] ©
£ [[5.00/ 500524 545|565 583 60.0 | 61.5] 63.0 | 64.3]| 655 66.7 | 67.7| 68.8 | 69.7 | 70.6 | 74| 72| 73.0] 73.7] 744|750 500 &
© [ 525|475 50.0] 52.3 | 54.3 ] 56.3 | 58.0 | 59.6 | 61.1 | 62.5 | 63.8 | 65.0 | 66.1] 67.2 | 68.2 | 69.1 | 70.0 | 70.8 | 71.6 | 72.4 | 73.1] 73.8 525 ©
€ [ 5.50] 45.0 | 47.6 | 50.0 | 52.2 | 54.2 | 56.0 | 57.7 | 59.3 | 60.7 | 62.1 | 63.3 | 64.5 | 65.6 | 66.7 | 67.6 | 68.6 ] 69.4 | 70.3 | 71.1 | 71.8 | 72.5 550 €
% 5.75] 425 | 45.2 | 47.7 | 50.0 | 52.1 | 54.0 | 55.8 | 57.4 | 58.9 | 60.3 | 61.7 | 62.9 | 64.1 | 65.2 | 66.2 | 67.1 | 68.1 | 68.9 | 69.7 | 705 | 71.3 5.75 %
o [6.00/40.0| 42,9 45:5|47.6 | 50.0 | 52.0 | 53.8 | 55.6 | 57.1| 56.6 | 60.0 | 61.3 | 625 63.6 | 64.7 | 65.7 | 66.7 | 67.6 | 68.4 | 69.2 | 70.0 6.00| o
& [ 6.25| 37.5 | 405 [ 43.2 | 45.7] 47.9| 50.0 | 51.9 | 53.7 | 55.4 | 56.9 | 58.3 | 59.7 ] 60.9 | 62.1 | 63.2 | 64.3 | 65.3 | 66.2 | 67.1 | 67.9 ] 68.8 6.25| ©

6.50] 35.0 | 38.1 | 40.9 | 43.5 | 45.8 | 48.0 | 50.0 | 51.9 | 53.6 | 55.2 | 56.7 | 58.1 | 59.4 | 60.6 | 61.8 | 62.9 | 63.9 | 64.0 | 65.8 | 66.7 | 67.5 6.50

6.75] 32.5 | 35.7 | 38.6 | 41.3 | 43.8 | 46.0 | 48.1 | 50.0 | 51.8 | 53.4 | 55.0 | 56.5 | 57.8 | 59.1 | 60.3 | 61.4 | 62.5 | 63.5 | 64.5| 65.4 | 66.3 6.75

7.00] 30.0 | 33.3 | 36.4 | 39.1 | 41.7 | 44.0 | 46.2 | 48.1 | 50.0 | 51.7 | 53.3 | 54.8 | 56.3 | 57.6 | 58.8 | 60.0 | 6L.1 | 62.2 | 63.2 | 64.1 | 65.0 7.00

7.25] 27.5 | 3.0 | 34.1 | 37.0 | 39.6 | 42.0 | 44.2 | 46.3 | 48.2 | 50.0 | 51.7 | 53.2 | 54.7 | 56.1 | 57.4 | 58.6 | 59.7 | 60.8 | 61.8 | 62.8 | 63.8 7.25

7.50] 25.0 | 28.6 | 31.8 | 34.8 | 37.5 | 40.0 | 42.3 | 44.4 | 46.4 | 48.3 | 50.0 | 51.6 | 53.1 | 54.5 | 55.9 | 57.1 | 58.3 | 59.5 | 605 | 615 | 62.5 7.50

7.75] 225 | 26.2 | 295 | 32.6 | 35.4 | 38.0 | 40.4 | 42.6 | 44.6 | 46.6 | 48.3 | 50.0 | 51.6 | 53.0 | 54.4 | 55.7 | 56.9 | 58.1 | 59.2 | 60.3 | 61.3 7.75

8.00] 20.0 | 23.8 | 27.3 | 30.4 | 33.3 | 36.0 | 38.5 | 40.7 | 42.9 | 44.8 | 46.7 | 48.4 | 50.0 | 51.5 | 52.9 | 54.3 | 55.6 | 56.8 | 57.9 | 59.0 | 60.0 8.00

8.50] 15.0 | 19.0 | 22.7 | 26.1 | 29.2 | 32.0 | 34.6 | 37.0 | 39.3 | 41.4 | 43.3 | 45.2 | 46.9 | 48.5 | 50.0 | 51.4 | 52.8 | 54.1 | 55.3 | 56.4 | 57.5 8.50

9.00] 10.0 [ 14.3 | 18.2 | 21.7 | 25.0 | 28.0 | 30.8 | 33.3 | 35.7 | 37.9 | 40.0 | 41.9 | 43.8 | 455 | 47.1 | 48.6 | 50.0 | 51.4 | 52.6 | 53.8 | 55.0 9.00

9.50] 5.0 | 95 | 13.6 | 17.4 | 20.8 | 24.0 | 26.9 | 29.6 | 32.1 | 34.5 | 36.7 | 38.7 | 40.6 | 42.4 | 44.1 | 45.7 | 47.2 | 48.6 | 50.0 | 5.3 | 52.5 9.50

10.00] 0.0 | 4.8 | 9.1 | 13.0 | 16.7 | 20.0 | 23.1 | 25.0 | 28.6 | 31.0 | 33.3 | 35.5 | 37.5 | 39.4 | 41.2 | 42.9 | 44.4 | 45.0 | 47.4 | 48.7 | 50.0 10.00

1050] - | 0.0 | 45 | 8.7 | 12.5| 16.0 | 19.2 | 22.2 | 25.0 | 27.6 | 30.0 | 32.3 | 34.4 | 36.4 | 38.2 | 40.0 | 41.7 | 43.2 | 44.7 | 46.2 | 47.5 10.50

11.00] - - | 00| 43 | 83 | 120 154 | 185 | 21.4 | 24.1 | 26.7 | 29.0 | 31.3 | 33.3 | 35.3 | 37.1 | 38.9 | 40.5 | 42.1 | 43.6 | 45.0 11.00

11.50] - - — [ 00| 42 | 80 | 115 14.8 | 17.9] 20.7 | 23.3 | 25.8 | 28.1| 30.3 | 32.4 | 34.3 | 36.1 | 37.8 | 39.5 | 41.0 | 425 11.50

12.00] - - - - | 00 | 40 | 7.7 | 11.1 | 14.3| 17.2 | 20.0 | 22.6 ] 25.0 | 27.3 | 29.4 | 31.4 | 33.3 | 35.1 | 36.8 | 38.5 | 40.0 12.00

1250] - - - - - | 00| 38 | 74 |10.7]| 138 16.7 ] 19.4] 21.9| 242 | 265 | 28.6 | 30.6 | 32.4 | 34.2 | 359 | 375 12.50

13.00] - - - - - - | 00| 37| 7.1 [ 103 13.3 | 16.1 | 18.8] 21.2 | 235 | 25.7 | 27.8 | 29.7 | 31.6 | 33.3 | 35.0 13.00

1350] - - B B - B - [ 00| 36 | 69 | 100 129 156 | 18.2 | 206 | 22.9] 25.0 | 27.0 | 28.9 | 30.8 | 32,5 13.50

14.00] - - B B - B - - ] 00| 34 | 67 | 97 | 125] 152 17.6 | 20.0 | 22.2 | 24.3 | 26.3 | 28.2 | 30.0 14.00

14.50] - - - - - - - - - [ 00| 33| 65 | 94 | 12.0| 14.7 | 17.1 | 19.4 | 216 | 23.7| 25.6 | 27.5 14.50

15.00] - - - - - - - - - - [ 00| 32| 63| 91 | 118|143 16.7] 189 21.1| 23.1| 25.0 15.00

1550] - - B B - B - - B - -~ [ 00| 31 61| 88 | 114]13.9] 16.2] 18.4] 205 | 22.5 15.50

16.00] - - s s - s - - s - - - |00 30 59 | 86 | 11.1] 135 158 17.9 | 20.0 16.00

16.50] - - - - - - - - - - - - - [ 00| 29 | 57 | 83 | 108 13.2| 154 ] 175 16.50

17.00] - - B B - B - - B - - B - - [ 00| 29| 56| 81| 105] 128] 15.0 17.00

1750] - - B B - B - - B - - B - B ~ [ 00| 28 | 54 | 79 | 103] 125 17.50

18.00] - - - - - - - - - - - - - - - -~ 00| 27 | 53| 7.7 | 100 18.00

1850] - - - - - - - - - - - - - - - - - 00| 26| 51|75 18.50

19.00] - - - - - - - - - - - - - - - - - - [ 00| 26 | 50 19.00

1950] - - - - - - - - - - - - - - - - - - - o0 | 25 19.50

20.00[ - - B B - B - - B - - B - B B - B - - - | 00 20.00

10.0] 10.5] 11.0] 115 12.0] 125] 13.0] 13.5] 14.0] 14.5] 15.0] 155| 16.0] 16.5] 17.0] 17.5] 18.0 18.5] 19.0] 19.5] 20.0

© some rights reserved 2007-20419TkKoester




Real Attenuation

original extract (%)

original extract (%)

(license details at http://creativecommons.orgigas/by-nc/3.0/)

10.0] 10.5] 11.0] 115 12.0] 125] 13.0f 135 140 145/ 150 155] 16.0f 16.5| 17.0] 17.5] 18.0] 18.5] 19.0] 19.5] 20.0
1.00] 73.7| 741 | 74517481 751|754 | 756 | 759 v6.1| 76.3| 76.5| 766 | 768 | 77.0 | 771|772 | 77.A| 775|776 | 77.7|77.8 1.00
1100 729 | 733 | 73.7| 741 ) 744 | 747 | 75.0| 752 ) 755 ]| 75.7]| 759 | 76.1]| 763 | 76.5| 766 | 768 | 769 | 770 | 772 | 77.3| 77.4 110
120) 72.1| 726 | 73.0| 73.4) 73.7| 741 | 744|746 749 ]| 751)| 754 | 756] 758|760 76.1]| 763]|76.5]| 76.6]| 76.7]76.9] 77.0 1.20
130) 713|718 722 727)73.0| 734 | 73.7| 740 743 | 746 748 | 750 753 | 755 | 75.7]| 758 | 76.0 | 76.2 | 76.3 | 76.5| 76.6 1.30
1400 70.5| 71.0| 715| 71.9) 724 | 72.7 | 73.1 | 734 | 73.7| 740 | 743 | 745]| 748 | 75.0| 752 | 754 | 75.5| 75.7 | 759 ] 76.0 | 76.2 1.40
1501 696 702 | 70.7 | 71.2) 71.7 | 721 | 725| 728 | 73.1| 734 | 73.7| 740 742 | 745|747 749] 75.1]| 753 ]| 755] 75.6 | 75.8 1.50
1.60] 68.8 ] 69.4| 70.0| 7051 71.0| 714|718 | 722 | 726 | 729 | 73.2| 735]| 73.7| 740|742 | 744 | 746| 748 ] 750] 75.2| 75.4 1.60
1.70] 68.0 | 68.7 | 69.3 ] 69.8] 703 | 70.8 | 71.2 | 71.6 | 72.0| 72.3| 72.6 | 729 73.2 | 73.5| 73.7 | 740 | 742 | 744]| 746 ]| 74.8] 75.0 1.70
1.80] 67.2 | 67.9] 685 69.1]169.6 | 70.1| 70.6 | 71.0 | 714 | 71.8| 72.1| 724 | 72.7 | 73.0| 73.2| 735 73.7| 739 | 742 | 744| 745 1.80
1.90] 66.4 | 67.1 | 67.8| 68.4] 68.9 | 69.5| 69.9| 704 70.8 | 71.2| 71.5| 71.9| 72.2 | 72.5| 728 | 73.0| 73.3| 73.5] 73.7 | 73.9] 74.1 1.90
2.00] 65.5]| 66.3 ]| 67.0] 67.7] 683|688 693|698 702|706 71.0| 713) 717|720 723]| 726]728]| 731]| 733]| 735]73.7 2.00
2.10] 64.7] 655] 66.3 ] 67.0] 676]68.2]68.7]69.2] 696 701|705 708 71.2| 715|718 | 721 724|726 | 729 73.1] 73.3 2.10
2.20]1 639 648]655]66.2]669]|675]68.1]686]69.0)695|699]|703])707|71.0|713]|716])719]|722]|724]727] 729 2.20
2.30] 63.1 ]| 640]| 648 ] 655 66.2 | 668 | 67.4]|68.0] 685 689|694 698]) 701|705 708]| 712)715]| 717|720 723|725 2.30
2.40] 62.3]| 63.2| 64.0]| 648 655 | 66.2 | 66.8 | 67.4] 67.9 | 68.4| 68.8| 69.2] 69.6 | 70.0 | 70.4 | 70.7 ] 71.0| 71.3| 71.6 | 71.8 | 72.1 2.40
2.50] 61.4]624] 63.3]164.1]1649]655]66.2]66.7| 673 67.8| 68.3| 68.7] 69.1| 695 69.9] 70.2] 705|708 | 71.1]|714] 717 2.50
2.60] 60.6 | 616 ]| 62.6 | 63.4]|64.2 ]| 649|655 66.1]| 66.7 | 67.2| 67.7 | 68.2] 68.6 | 69.0 | 694 | 69.7] 70.1| 704 | 70.7 | 710} 71.3 2.60
2.70] 59.8 | 60.9]| 618 62.7 ]| 635]| 64.2 ]| 649 | 655 66.1 | 66.7 | 67.2| 67.7] 68.1 | 68.5| 68.9 | 69.3 ] 69.6 | 70.0 | 70.3 | 70.6 | 70.9 2.70
2.80] 59.0] 60.1] 61.1 ] 62.0] 62.8 ]| 63.6 | 64.3 ]| 649 | 65.5| 66.1 | 66.6 | 67.1 ] 67.6 | 68.0 | 68.4 | 68.8 ] 69.2 | 69.5| 69.8 | 70.2 | 70.5 2.80
2.90] 58.2 | 59.3 ]| 60.3 ] 61.3] 62.1 ]| 62.9 | 63.6 | 64.3] 65.0 | 65.5| 66.1 | 66.6 | 67.1 | 67.5| 67.9 | 68.3 ] 68.7 | 69.1 | 69.4 | 69.7 | 70.0 2.90
3.00] 57.3]585]59.61605]614]623]630] 637|644 650]| 655]| 66.1] 66.6 | 67.0| 67.5] 67.9] 68.3 | 68.6 | 69.0| 69.3 | 69.6 3.00
3.10] 56.5]| 57.7| 58.8 1 59.8 | 60.8 | 61.6 | 62.4 | 63.1 | 63.8 | 64.4 | 65.0 | 65.5] 66.0 | 66.5 | 67.0 | 67.4 ] 67.8 | 68.2 | 68.6 | 68.9 | 69.2 3.10
3.20] 55.7| 57.0] 58.1] 59.1 ] 60.1 | 60.9 ]| 61.8 ]| 625 63.2 | 63.8 | 64.4| 65.0 ] 65.5| 66.0 | 66.5| 66.9 ] 67.4 | 67.8 | 68.1 | 68.5 | 68.8 3.20
3.30] 549 56.2 | 57.31584]159.4]603]61.1]619]626]| 63.3| 63.9| 64.5] 65.0| 65.5| 66.0 | 66.5] 66.9 | 67.3 | 67.7 | 68.1 | 68.4 3.30
3.40] 54.1| 55.4 | 56.6 | 57.7 | 58.7 | 59.6 | 60.5| 61.3 ] 62.0 | 62.7 | 63.4 | 64.0 ] 64.5| 65.0 [ 65.5| 66.0 ] 66.4 | 66.9 | 67.3 | 67.6 | 68.0 3.40
3.50] 53.2 | 546 | 559 57.0] 58.0] 59.0 ]| 59.9] 60.7 | 61.4 | 62.1 | 62.8 | 63.4 ] 64.0 | 645 | 65.1 | 65.5] 66.0 | 66.4 | 66.8 | 67.2 | 67.6 3.50
3.60] 52.4]| 53.8 | 55.1 ] 56.3 ] 57.3]583]59.2]60.1]609]) 616|623 62.9] 63.5| 64.0| 64.6 | 65.1] 65.5| 66.0 | 66.4 | 66.8 | 67.2 3.60
3.70] 516 ]| 53.1 ]| 54.4 ]| 55.6 | 56.7 | 57.7 | 58.6 | 59.5]| 60.3 | 61.0 | 61.7 | 62.4 | 63.0 | 63.6 [ 64.1 | 64.6 ] 65.1 | 65.5| 66.0 | 66.4 | 66.8 3.70
3.80] 50.8 | 52.3 | 53.6 | 54.9 ] 56.0 | 57.0 | 58.0 | 58.9 | 59.7 | 60.5 | 61.2 | 61.8 | 62.5 | 63.1 | 63.6 | 64.1 ] 64.6 | 65.1 | 65.5 | 66.0 | 66.4 3.80
3.90] 50.0| 51.5| 52.9 | 54.1 | 55.3 | 56.4| 57.3 | 58.3 ] 59.1 | 59.9 | 60.6 | 61.3 ] 62.0 | 62.6 [ 63.1 | 63.7 ] 64.2 | 64.7 | 65.1 | 65.5 | 65.9 3.90
4.00] 49.2 | 50.7 | 52.1 | 53.4| 54.6 | 55.7 | 56.7 | 57.6 | 58.5 | 59.3 | 60.1 | 60.8 | 61.4 | 62.1 | 62.6 | 63.2 ] 63.7 | 64.2 | 64.7 | 65.1 | 65.5 4.00
;\3 4.25] 47.1] 4881 50.3 1516|529 ]54.1]551]56.1]571)579]|58.7]|595] 60.2| 60.8| 614 ] 62.0] 62.6 | 63.1| 63.6 | 64.1] 645 4.25 §
~ 4.50] 45.1]| 468 | 48.4] 499|512 ]| 524 | 53.6 | 54.6 | 55.6 | 56.5| 57.3 | 58.1 ] 58.9 | 59.6 | 60.2 | 60.9 | 61.4 | 62.0 | 62.5 | 63.0 | 63.5 450 =
g 4.75] 43.0| 449 | 46.5| 48.1 | 49.5| 50.8 | 52.0 | 53.1 | 54.1 | 55.1 | 56.0 | 56.8 | 57.6 | 58.3 [ 59.0 | 59.7 ] 60.3 | 60.9 | 61.4 | 62.0 | 62.5 4.75 g
§ 5.00] 41.0] 429]| 44.7 ]| 46.3| 4781 49.2 ]| 50.4]| 51.6 | 52.7 | 53.7 | 54.6 | 55.5] 56.3 | 57.1 | 57.8 | 58.5 ] 59.2 | 59.8 | 60.4 | 60.9 | 61.4 5.00 oE
[3) 5.25] 38.9]| 41.0]| 428 ]| 445 46.1 | 475] 48.8] 50.1 | 51.2 | 52.3 | 53.2 | 54.2 ] 55.0 | 55.9 | 56.6 | 57.3 ] 58.0 | 58.7 | 59.3 | 59.9 | 60.4 525 o©
I 5.50] 36.9]| 39.0]| 41.0) 42.7| 444|459 | 473|485 49.7 508|519 529 ] 538 | 54.6 | 554 | 56.2 ] 56.9 | 57.6 | 58.2 | 58.8 | 59.4 550 €
% 5.75] 34.8 | 37.1| 39.1 | 41.0 | 42.7 | 44.2 | 45.7 | 47.0| 48.3 | 49.4 | 50.5 | 51.5] 52.5 | 53.4 [ 54.2 | 55.0 ] 55.8 | 56.5 | 57.1 | 57.8 | 58.4 5.75 %
2 6.00] 32.8 | 35.1]| 3721 39.2| 410 | 426 | 44.1 | 455 46.8 | 48.0| 49.2 | 50.2 | 51.2 | 52.1 | 53.0 | 53.8 | 54.6 | 55.4 | 56.1 | 56.7 | 57.3 6.00 o
© 6.25] 30.7 | 33.2| 354 ]| 3741 39.3]|41.0] 425] 44.0| 453 | 466 | 47.8 | 48.9] 49.9 | 50.9 [ 51.8 | 52.7 ] 53.5 | 54.2 | 55.0 | 55.7 | 56.3 6.25| ©
6.50] 28.7 ]| 31.2 | 33.5]| 356 | 375 39.3]|41.0] 425 439 45.2| 46.4 | 47.6 | 48.6 | 49.6 [ 50.6 | 51.5] 52.3 | 53.1 | 53.9 | 54.6 | 55.3 6.50
6.75] 26.6 | 29.3 | 31.7 | 33.8| 358 | 37.7 | 39.4| 41.0| 42.4 | 43.8| 45.1 | 46.2 | 47.4 | 48.4 [ 494 | 50.3 ] 51.2 | 52.0 | 52.8 | 53.6 | 54.3 6.75
7.001 246] 2731 29.8]132.1]1341]36.0] 378394410 424|43.7|449]46.1|47.2|48.2] 49.2]50.1] 50.9| 51.7] 52.5] 53.2 7.00
7.251 22.5]| 2541 279]130.3|324]1344136.2|379|395) 410 423|436 448|459 47.0] 48.0] 48.9| 49.8 | 50.7 | 51.5] 52.2 7.25
7.50] 20.5] 23.4]| 26.1 | 28.5] 30.7 | 32.8 | 34.7| 36.4| 38.0 ) 395 41.0| 423 435 44.7| 458 | 468 | 47.8 | 48.7 | 49.6 | 50.4 | 51.2 7.50
7.75] 18.4| 21.5| 24.2 |1 26.7 | 29.0 | 31.1 | 33.1 | 349 | 36.6 | 38.1 | 39.6 | 41.0] 42.2 | 43.4 [ 446 | 45.6 | 46.6 | 47.6 | 48.5| 49.4 | 50.2 7.75
8.00] 16.4] 195]223]1249]1273]295]|315]334|351)36.7|382]39.6] 410422434 | 445]455| 465 | 474 48.3] 49.2 8.00
8.50] 12.3] 156] 186] 2141 239] 26.2| 2841 30.3| 322 | 339 355 37.0] 384 |39.7|41.0] 421432 443 | 453 ] 46.2 | 47.1 8.50
9.00] 82 | 11.7]149]178]1205]229]252]273|293)31.1|328]|344]358]|372386]398]41.0]421]43.1]44.1]45.1 9.00
950 41 | 78 | 11.2|142|17.1] 19.7 ]| 22.1 | 24.3] 26.3 | 28.2| 30.0 | 31.7 ] 33.3 | 34.8 [ 36.1 | 37.4] 38.7| 39.9 | 41.0 | 42.0 | 43.0 9.50
10.00] 0.0 } 39 | 74 110.7]113711641189[212]234] 254 27.3]29.1]30.7]323]|337]351]364]376]388]39.9]41.0 10.00
10.50] - 00 ] 37 ] 71]1102]131]158]182]205)226]|246]|264])282|298|313]|328]341]354]366] 37.8] 389 10.50
11.00] - - 00 | 36| 68 | 98 |126] 152|176 198 21.8| 238 25.6 | 27.3 | 289 | 304 ) 31.9 | 33.2 | 345 | 35.7 ] 36.9 11.00
11.50] - - - 00 | 34| 66 | 95 ]121]146| 169 19.1| 21.1] 23.0| 248 265| 28.1] 29.6| 31.0| 32.3 | 33.6 | 34.8 11.50
12.00] - - - - 00 ]33] 631 9111171141164 185] 205|223 241|257 273|288 30.2| 31.5] 328 12.00
12.50] - - - - - 001132 ]61] 88 |113|113.7]1159)11791199|21.7] 234]250] 266/ 280] 29.4] 30.7 12.50
13.00] - - - - - - 00 | 30| 59| 85 1109132 15411741193 )21.1]228]| 244|259 27.3] 28.7 13.00
13.50] - - - - - - - 00 | 29 | 56 | 82 | 106 12.8 ]| 149] 16.9 | 18.7] 20.5| 22.1 | 23.7 | 25.2 ] 26.6 13.50
14.00] - - - - - - - - 00| 28 | 55| 79 1102]124]145116.4]118.2| 199|216 23.1] 246 14.00
14.50] - - - - - - - - - 001 271 53] 77199 1120)140]1159|17.7]1194]210] 225 14.50
15.00] - - - - - - - - - - 00 ] 26| 51| 74 ] 96 J11.7]13.7|155] 172 189] 205 15.00
15.50] - - - - - - - - - - - 00| 26 | 50| 72 | 94 |11.4| 133|151 16.8] 18.4 15.50
16.00] - - - - - - - - - - - - 00 ] 25] 481 701 91 [111]129]147] 164 16.00
16.50] - - - - - - - - - - - - - 00 | 24 | 47 ]| 68 | 89 ]108] 126] 14.3 16.50
17.00] - - - - - - - - - - - - - - 00 | 23 | 46 | 66 | 86 | 105 12.3 17.00
17.50] - - - - - - - - - - - - - - - 00 | 23| 44| 65| 84 ] 10.2 17.50
18.00] - - - - - - - - - - - - - - - - 00 ] 22| 43 ] 63 ] 82 18.00
18.50] - - - - - - - - - - - - - - - - - 00 ] 22| 42] 6.1 18.50
19.00] - - - - - - - - - - - - - - - - - - 00 ] 21]) 41 19.00
19.50] - - - - - - - - - - - - - - - - - - - 0.0 ] 20 19.50
20.00] - - - - - - - - - - - - - - - - - - - - 0.0 20.00
10.0] 105] 11.0] 115] 12.0] 125] 13.0f 135 140 145 150] 155] 16.0] 16.5 17.0] 17.5] 18.0] 18.5] 19.0] 19.5] 20.0
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Alcohol Content (wt %)

original extract (%)
10.0] 10.5] 11.0] 115 12.0] 12.5] 13.0] 13.5] 14.0] 145] 150] 15.5] 16.0] 16.5] 17.0] 17.5] 18.0] 18.5] 19.0] 19.5] 20.0
1.00] 38 | 40 | 42 | 44 | 46 | 49 | 51 | 53 | 56 | 58 | 6.0 | 6.2 | 65 | 67 | 70 | 7.2 | 74 | 7.7 | 7.9 | 82 | 8.4 1.00
1.10] 37 | 39 | 42 | 44 | 46 | 48 | 51 | 53 | 55 | 57 | 6.0 | 6.2 | 6.4 | 67 | 69 | 71 | 74 | 7.6 | 7.9 | 8.1 | 8.4 1.10
120 37 | 39 | 41 | 43 | 46 | 48 | 50 | 52 | 55| 5.7 | 59| 62 ] 64 | 66 | 69 | 7.0 | 7.3 | 76| 78 | 81 | 83 1.20
1.30] 36 | 39 | 41 | 43 | 45 | 47 | 50 | 52 | 54 | 5.7 | 59| 6.1 ] 64 | 66 | 68 | 7.0 | 7.3 | 75| 78 | 80 | 83 1.30
1.40] 36 | 38 | 40 | 43 | 45 | 47 | 49 | 52 | 54 | 56 | 58 | 61 ] 63| 65| 68 | 70| 7.3 | 75| 7.7 | 80 | 82 1.40
150] 36 | 38 | 40 | 42 | 44 | 47 | 49 | 51 | 53 | 56 | 58 | 6.0 ] 63 | 65| 6.7 | 7.0 | 7.2 | 75| 7.7 | 79 | 82 1.50
160 35 | 37 | 40 | 42 | 44 | 46 | 48 | 51 | 53 | 55 | 58 | 60 ] 62 | 65| 6.7 | 69| 72 | 74| 76 | 79 | 81 1.60
1.70] 35 | 37 | 39 | 41 | 44 | 46 | 48 | 50 | 53 | 55 | 57 | 59 ] 62 | 64 | 66 | 69 | 7.0 | 74| 76 | 78 | 81 1.70
180| 34 | 36 | 39 | 41 | 43 | 45 | 48 | 50 | 52 | 54 | 5.7 | 59 | 6.1 | 64 | 66 | 68 | 71 | 7.3 | 7.6 | 7.8 | 8.0 1.80
1.90] 34 | 36 | 38| 40 | 43 | 45 | 47| 49 | 52 | 54 | 56 | 50| 6.1 | 63 ] 66 | 68| 70| 7.3 | 7.5 | 7.8 | 80 1.90
2.00] 33 | 36 | 38 | 40 | 42 | 44 | 47| 49 | 51| 54 | 56 | 58] 60 | 63 | 65 | 68 ] 7.0 | 72 | 75 | 7.7 | 8.0 2.00
210 33 | 35| 3.7 | 40| 42 | 44 | 46 | 49 | 51 | 53 | 55 | 58] 60 | 62 | 65 | 6.7 ] 69 | 7.2 | 74 | 7.7 | 7.9 2.10
220 33 | 35| 3.7 | 39| 41| 44 | 46 | 48 | 50| 53 | 55 | 57 ] 60 | 62 | 64 | 6.7 ] 69 | 71 | 74 | 76 | 7.9 2.20
230 32 | 34 | 3.7 | 39| 41| 43| 45| 48 | 50| 52 | 55 | 57 | 59 | 62 | 64 | 66 | 69 | 71 | 73 | 76 | 7.8 2.30
240 32 | 34 | 36 | 38| 41| 43| 45| 47 | 50| 52 | 54 | 56 | 59 | 61| 6.3 | 66 | 68 | 71| 73| 75| 7.8 2.40
250 31 | 34 | 36 | 38| 40 | 42 | 45| 47 | 49 | 51 | 54 | 56 | 58 | 6.1 | 63 | 65 ] 68 | 7.0 | 73 | 75 | 7.7 2.50
260 31 | 33 | 35| 38| 40 | 42 | 44 | 46 | 49 | 51| 53 | 56 ] 58 | 60 | 63 | 65| 6.7 | 70 | 72 | 74 | 7.7 2.60
2.70| 31 | 33 | 35 | 3.7 | 39 | 42 | 44 | 46 | 48 | 51 | 53 | 55| 57 | 60 | 62 | 64 | 6.7 | 69 | 72 | 74 | 7.6 2.70
280 30 | 3.2 | 34 | 3.7 | 39 | 41 | 43| 46 | 48 | 50 | 52 | 55| 57 | 59 | 62 | 64 | 66 | 69 | 71 | 74 | 7.6 2.80
290 30 | 3.2 | 34 | 36 | 38 | 41| 43| 45| 47 | 50 | 52 | 54 | 57 | 59 | 61 | 64 | 66 | 68| 71| 73 | 76 2.90
3.00] 20 | 3.1 | 34 | 36 | 38 | 40 | 42 | 45 | 47 | 49 | 52 | 54 | 56 | 58 | 6.1 | 63 | 66 | 68 | 70 | 73 | 75 3.00
310 29 | 31 | 33 | 35| 38 | 40 | 42 | 44 | 47 | 49 | 51 | 53 | 56 | 58 | 6.0 | 63 | 65 | 67 | 70 | 72 | 75 3.10
320 28 | 31 | 33 | 35| 3.7 | 39 | 42 | 44 | 46 | 48 | 51 | 53 | 55 | 58 | 60 | 62 ]| 65 | 67 | 69 | 72 | 74 3.20
330 28 | 30 | 32 | 35| 3.7 | 39 | 41| 43 | 46 | 48 | 50 | 53 | 55 | 57 | 60 | 62| 6.4 | 67 | 69 | 71 | 74 3.30
3.40] 28 | 3.0 | 3.2 | 3.4 | 36 | 39| 41| 43| 45| 48 | 50 | 52 | 54 | 57 | 59 | 6.1 ] 6.4 | 66 ] 69| 71| 7.3 3.40
350 27 | 20 | 32 | 34 ]| 36 | 38 | 40 | 43 | 45 | 47 | 49 | 52 | 54 | 56 | 59 | 6.1 ] 63 | 66 | 68 | 71 | 7.3 3.50
360 27 | 29 | 31 | 33| 35 | 38 | 40 | 42 | 44 | 47 | 49 | 51 | 54 | 56 | 58 | 6.1 ] 63 | 65| 68 | 70 | 7.2 3.60
370 26 | 29 | 31 | 33| 35 | 37| 40 | 42 | 44 | 46 | 49 | 51 | 53 | 55 | 58 | 6.0 | 6.2 | 65| 67 | 70 | 7.2 3.70
380 26 | 28 | 3.0 | 32 | 35 | 37 | 39| 41 | 44| 46 | 48 | 50| 53 | 55 | 57 | 6.0 ] 6.2 | 6.4 | 67 | 69 | 7.2 3.80
3.90] 25 | 28 | 3.0 | 32| 3.4 | 36 | 39| 41| 43| 45| 48 | 50| 52 | 55| 57 | 59 ] 62 | 64 ] 66 | 69 | 7.1 3.90
4.00] 25 | 2.7 | 29 | 32 | 3.4 | 36 | 38 | 40 | 43 | 45| 47 | 50 | 52 | 54 | 56 | 59 | 6.L | 6.4 | 66 | 638 | 7.1 4.00
S [ 425/ 24| 26|28 8133353730 424446 48]51][53]55[58[60]62]65]67]70 4.25]
€ [450] 23 | 25| 27 [ 30 | 32 | 34 | 36 | 38| 41| 43 | 45| 47 | 50 | 52 | 54 | 57 | 59 | 6.1 | 64 | 66 | 6.9 450 &
S | 475|220 24| 26| 2831333537 |40][42]44a]46]49][51][53]56|58]60]63]65]|67 475] 8
[0 21232527850 3234363841 43|45 4850525456750 62]64]66 5.00] &
© | 525] 20 | 22 | 24 | 26 | 20 | 31 | 33 | 35 | 37 | 40 | 42 | 44 | 46 | 49 | 51 | 53 | 56 | 58 | 6.0 | 6.3 | 65 525 ©
€ | 550] 1.9 | 21 | 23| 25 | 27 | 30 | 32 | 3.4 | 36 | 39 | 41| 43 | 45 | 48 | 50 | 52 | 55 | 5.7 | 59 | 6.2 | 6.4 550 &
% 575 1.8 | 20 | 22 | 24 | 26 | 29 | 31 | 33 | 35 | 37 | 40 | 42 | 44 | 47| 49 | 51| 54 | 56 | 58 | 61 | 63 5.75 %
S [eoo[ 1710 212312515830 3234136304143 454850862 65]67]60]62 6.00] S
@ | 625] 16 | 18| 20| 22 | 24 | 26 | 29 | 31 | 33 | 35| 38 | 40 | 42 | 44 | 47 | 49 | 51 | 54 | 56 | 58 | 6.1 625 ©
650 15 | 1.7 | 1.9 | 21 | 23 | 25 | 28 | 30 | 32 | 34 | 37 | 39| 41 | 43| 46 | 48 | 50 | 53 | 55 | 57 | 6.0 6.50
675 1.4 | 1.6 | 1.8 | 20 | 22 | 24 | 27| 29 | 31 | 33 | 35| 38| 40 | 42| 45| 47 ] 49 | 51| 54 | 56 | 59 6.75
700 13 | 15| 1.7 | 19| 21 | 23 | 25| 28 | 30 | 32 | 34 | 37 ] 39 | 41| 43 | 46 | 48 | 50 | 53 | 55 | 5.7 7.00
725| 11 | 14 | 16 | 18| 20 | 22 | 24 | 27 | 29 | 31 | 33 | 36 | 38 | 40 | 42 | 45| 47 | 49 | 52 | 54 | 56 7.25
750 10 | 1.3 | 15 | 1.7 | 19 | 21 | 23 | 26 | 28 | 30 | 32 | 34 | 37 | 39 | 41 | 44| 46 | 48 | 51 | 53 | 55 7.50
775 09 | 1.2 | 1.4 | 1.6 | 1.8 | 20 | 22 | 25 | 2.7 | 29 | 31| 33 | 36 | 38 | 40 | 42 | 45 | 47| 49 | 52 | 54 7.75
800 08 | 1.0 | 1.3 | 15 | 1.7 | 19 | 21 | 23 | 26 | 28 | 30 | 32 | 35 | 3.7 | 39 | 41| 44 | 46 | 48 | 51 | 53 8.00
850] 06 | 08 | 1.1 | 1.3 ]| 15 | 1.7 | 10 | 21 | 24 | 26 | 28 | 30 | 32 | 35 | 3.7 | 39 | 42 | 44 | 46 | 48 | 51 8.50
9.00] 04 | 06| 08 | 1.0 | 13 | 15| 17 | 19 | 21 | 24 | 26 | 28 | 30 | 32 | 35 | 3.7 | 39 | 42 | 44 | 46 | 4.9 9.00
950 02 | 04 | 06| 08 ] 21| 13| 15| 1.7 | 1.9 | 22 | 24| 26 | 28 | 30| 33 | 35 ] 3.7 | 39 | 42 | 44 | 46 9.50
10.00] 00 | 02 | 04 | 06 ] 08 | 1.1 | 13 | 15 | 1.7 | 1.0 | 20 | 24 | 26 | 28 | 3.0 | 33 | 35 | 3.7 | 40 | 42 | 44 10.00
1050 - | 00] 02| 04] 06 08 11| 13| 15 1.7 | 1.0 22| 24 | 26 | 28 | 31 | 3.3 | 35 | 3.7 | 40 | 4.2 10.50
11.00] - - Joo|o2]o04]| 06|08 11|13 15] 17| 10| 22| 24| 26| 28] 31| 33| 35| 3.7 | 40 11.00
1150 - B - 00|02 04| 06| 00| 11| 13| 15| 17| 19| 22| 24| 26 ] 28 | 31| 33 | 35 | 3.8 11.50
12.00] - - - - o002 04] 06|09 1131315 17 ] 19| 22| 24| 26 [ 28] 31| 33| 35 12.00
1250 - - - - - o002 04|06 09| 111315 17| 20| 22]24]26]29] 31] 33 12.50
13.00] - - - - - - |o0]o2]o04]06| 09| 111315 17| 20| 22| 24 26 29| 31 13.00
1350 - 5 - 5 - 5 - | ooJo2]o04alo06 00 11| 13| 15] 17| 20 22| 24| 26| 29 13.50
14.00] - - - - - - - - ] 00] 02 04] 0600 111315/ 17 20 22| 24| 2.7 14.00
1450 - - - - - - - - - ool o2 040609 11]13]15] 18] 20| 22| 2.4 14.50
15.00] - - - - - - - - - - JooJo2] o406 00| 11]13]15] 18] 20] 22 15.00
1550] - 5 - 5 - 5 - - 5 - ~JooJoz2]oalo7 o911 13 15] 18| 20 15.50
16.00] - - - - - - - - - - - - Joo|oO02] 0407|090 11|13 15] 18 16.00
16.50] - B - B - B - - B - - - - |oo0]o2]o04|o7 09| 11| 13|15 16.50
17.00] - - - - - - - - - - - - - - ool o2]o04]o7]o9| 1] 13 17.00
1750 - B - B - B - - B - B - B - - oo0] o2 0407|0911 17.50
18.00] - - - - - - - - - - - - - - - - oo o02]04] 07|09 18.00
18.50] - - - - - - - - - - - - - - - - - |o0]o02]04] 07 18.50
10.00] - - - - - - - - - - - - - - - - - - |o0] 02|04 19.00
1050] - - - - - - - - - - - - - - - - - - - 00|02 19.50
20.00] - 5 - 5 - 5 - - 5 - 5 - 5 - - 5 - 5 - -~ |00 20.00
10.0] 10.5] 11.0| 115| 12.0] 12.5] 13.0] 13.5] 14.0] 145 150] 155] 16.0] 16.5] 17.0] 17.5| 18.0] 18.5] 19.0] 19.5] 20.0
original extract (%)
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